Rec'i PfTffTQ 9l MAY 2005 

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT CO OPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
1 July 2004 (01.07.2004) 



PCT 



iiJiiiiiiriiii iiJi'iiiiiiii iiij ii iii'jitiiii 

(10) International Publication Number 

WO 2004/055490 Al 



(51) International Patent Classification 7 : 
(21) International Application Number 



G01M 17/02 

PCT/TT2002/000804 

(22) International Filing Date: 

1 8 December 2002 (18.12.2002) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(71) Applicant (for all designated States except US): SECU- 
RITY CONTROL S.R.U [IT/IT]; Sisliana, 21/A, 1-34019 
Sistiana (TS) (IT). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): VISINTTN, Roberto 
[IT/IT]; Via Jacopo Cavalli, 8, 1-34129 Trieste (TS) (IT). 

(74) Agent: BOSCHIN, Adriano; Studio Tecnico S.A.I. S.a.s, 
Vialmbriani, 2, 1-34122 Trieste (IT). 



(81) Designated States (national): AE, AG, AL, AU, BA, BB, 
BG, BR, BZ, CA, CN, CO, CR, CU, CZ, DM, DZ, EC. EE, 
GO, GE, HR, HU, ID, IL, IN, IS, JR KF, KR, LC, LK, LR, 
LT, LV, MA, MG, MK, MN, MX. NO, NZ. OM, PH, PL, 
RO, RU, SG, SK, TN, TR, TT, UA, US, VN, YU, ZA. 

(84) Designated States (regional): AR1PO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SI, SK, 
TR), OAPI patent (BF, B J, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TO, TO). 

Declaration under Rule 4.17: 

— as to the identity of the inventor (Rule 4. 1 7(i)) for the fol- 
lowing designations AE. AG, AL, AU, 8A. BB, BG. BR, BZ. 
CA, CN. CO, CR, CU, CZ. DM, DZ, EC, EE, CD, GE, HR. 
LIU, ID, IL IN. IS, JP. KP. KR, LC. LK, LR. LT. LV MA. MG. 
MK, MN. MX. NO. NZ, OM, PH, PL. RO. RU. SG, SK. TN, 
TR, TT, UA, VN, YU, ZA, ARIPO patent (GH, GM. KE. LS, 

[Continued on next page] 



(54) Title: M AGNETTC-INDI TCTTVE DEVICE FOR THE CONTROL OF FERROMAGNETIC RETICLES 




(57) Abstract: The device object of this patent 
is composed of :-one box (1) which is U-shaped 
in its transversal section; -two guiding plates (2) 
for the magnets (4): -two L-shaped rolled sections 

(3) , which constitute the magnets (4) pole pieces; 
-various magnets (4) placed parallelly to the 
ferromagnetic insert (8) to be tested; each magnet 

(4) is placed parallel to the Jem > magnetic insert 
(8) sliding direction with respect to the device and 
vice versa; -various measuring coils (5) placed in 
a housing (6) ; which is U-shaped in its transversal 
section; -a covering plate (7) fixed to box (1) in 
such a way to occupy the device side facing the 
insert (8) to be tested; - simple gears permitting to 
direct, in following times, the coils (5) parallelly 
to the different angles of the ferromagnetic insert 
(8) layers. 



WO 2004/055490 Al lilllllMllllllilllllllHIIfflllMIl 



MW. MZ, SD, SL. SZ TZ. UG. ZM, ZW). Eurasian patent 
(AM, AZ, BY, KG. KZ. MO, RU, TJ. TM). European patent 
(AT, BE. BG, CH, CY, CZ r DE, DK. EE. ES, Fl, FR, GB. 
GR. IE, IT, LV. MC, NU PT, SE. SI. SK, TR). OAPI patent 
(BE BJ, CF. CG, CI. CM, GA. GN, GQ, GW, ML, MR. NE, 
SN, TD. TG) 



Published: 

with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



WO 2004/055490 



PCT/1T2002/000804 



1 



Magnetic-inductive device for thp mnfmi ~ f f 

ucvice ror the control of ferromagnetic reticles 

Technical Field 

nse„s made o, Wnagneiio ma|erta| h , he fom of w|res ^ 

The n,e,a, inserts in fem)magnMlo maleda| are usad .„ ^ 

ean he .sad as supped elements of complex slructuras or as 
particular single elements. 
-0 For example, , ne cavarlng of a ^ has a „ (nKrnai Q( s(ee| 

cnss-crossed to strengnten Ihe whole structure. 

Worn ou, , yres are aovared „,,„ . new |read a|towing , n ^ 

The reconstructed , yra aC n, a> , as , h Ws way , ^ ^ ^ ^ ^ ^ 
o a new , y re from any ^ of view The ^ ^ ? 
fro. tha acqu , a „ ion and suitabi|i , y lasBng of ^ stmcture (o ^ ac<;urate 

oonfrofc of ,he M product undar WMng cond „ tons ^ 
the entire production process. 

lit d T 10 re ™°" are in ,act pre *° us * — * 

h-W .ho u „„ 2al ,o„ o, aui ,ab,e eguipmen,. wnich va „„ es the 
suitability to reconstruction. 

One o, ,ha main p aramataas lakan ,„,„ cons|dera , ion „ ^ ^ ^ 

■heart, whioh is usua,, y ,ea,ed through *-, ays , u „ rasou „ ds a( , uipmenls 
scirografy, y 

Unfortunately the non-destructive testing of ferromagnetic metal inserts using these 
appliances is rather expensive. 
Summary of the Invention 

The main purpose of this invention is to put at the user's disposal a device 
perming to identify and signal possible anomalies of the inserts in ferromagnetic 
material, particularly in those of tyres. 

This and other aims are achieved by the device described in this patent. 
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Th,s de*e includes a U- Sha ped box, repr8senllr , g , he base and ^ ^ 

** ,Tr p,a,e ,or ,he masne,s deve, ° ps ° rtb ° 9 °"" <° - **» -* 

« - box. Each guiding plate l8 (ixed , 0 lwo oppos||e sjdM a 
rolled aecuon is in turn fixK) t0 both ,„„ ^ ^ ^ 

5 Toe box contains sevens, magnets, tha ends o, which are he,d in , he right pos ,„ on 
by -he above mentioned guiding p,a,es. Said rolled eeotlons represent the magnet 

ton, the metallio Insert ,„ be exami „ ed The ^ ^ ^ 

between the magnets and the metal insert, a, tha oantre of the devioe The bo* ia 
equtppad externally with a, teas, a muaiple signal power point. The box and the 
covering piata avoid the contact ot the magnets and coils, respectively, with the 
operator's hands or with the object to be examined. 
The inductor consista „, p 0 , e p ieces and pmmt magMa ^ 
aahng high-stability materials and placed on one or mora pianes paraiie, to the 
ferromagnetic meta, insert to be examined. Each magna, is placed paraliely to the 
a mg direction ot the meta, insert with reapec to me device.object o, tttia patent 
When ,h. device slides on ferromagnetic meta, Insert, » Is comae, ,p aa y that 
each magnet ia located paralleiy ,o the aliding direction o, the device Itaelf on the 
20 metal insert to be examined. 

Each measuring coil is autonomously connected to the multiple signal power point 
The coils can also have simp.e gears, which permit their rotation, it is therefore 
P0ssib.e, later on, to direct them following the different angles of the meta. layers 
with respect to the sliding axis of the object to be tested 

* This device permits a non-destructive testing of the ferromagnetic insert, both on 
the surface and interna, part of an object. The device creates a magnetic field 
parallel to that of the insert itse,. The position and the possible presence of a 
damage are identified by one or more coils that are placed in the magnetic field 
The signals recorded by the coi.s are transmitted to a software obtaining a diagram 

) wh,ch underlines the presence of defects (their position and extent) 
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Brief Descrition of the Drawings 

Further characteristics and advantages of this invention will become clearer with a 
description of some forms of execution of the device, preferred but not exclusive, 
which are illustrated indicative^, but not limited to, in the enclosed drawings: 
5 - figure 1 shows a transversal section of a first device according to the invention; 

- figure 2 shows a transversal section of a second device according to the invention; 

- figure 3 shows a frontal view of a third device according to the invention without 
covering plate; 

- figure 4 shows a transversal section of the device at figure 3, along the plane A-A; 
I0 - figure 5 shows a transversal section of the device at figure 3, along the plane B-B; 

- figure 6 shows an enlarged frontal view of the coil and turning stand of the device 
at figure 3; 

- figure 7 shows an enlarged longitudinal view of the same coil and turning stand; 

- figure 8 shows a partial view of the device during a tyre testing; 

I5 - figures 9 and 1 0 show other partial enlarged frontal views of the device at figure 3 
with a different positioning of the measuring coils; 

- figure 11 shows a partial enlarged frontal view of a device which has different 
possibilities of coil positioning. 

Mode for Carrying Out the Invention 
20 More precisely the device on subject, in a first preferred embodiment shown in 
figure 1, is composed of an U-shaped box 1 in transversal section, constituting the 
device base and sides. 

A guiding plate 2 for trie magnets develops orthogonal to the device, along each 
end of box 1 . Each guiding plate 2 is fixed to the opposite sides of box 1 . Box 1 has 
25 externally at least one multiple signal power point and a stirrup for its fixing to the 
machinery. A L-shaped rolled section 3 is in turn fixed to each one of the above 
mentioned guiding plates 2. 

Box 1 contains several magnets 4, the ends of which are held in the right position 
by holes made in the above mentioned guiding plates 2. Rolled sections 3 are 
30 magnets' 4 pole pieces. 
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Box 1 also contains several coils 5, located in a particular shell 6, which is U- 
shaped in its transversal section. A covering plate 7 is fixed to box 1 in order to 
occupy the device side facing the ferromagnetic insert 8 under examination. The 
coils 5 are placed between the magnets 4 and the metal insert 8, at the centre of 
5 the device. 

Box 1 and covering plate 7 avoid contacts of magnets 4 and coils 5, respectively, 
with the operator' s hands and the object containing the ferromagnetic insert 8. 
The inductor is composed of the polar pieces and the permanent magnets 4 made 
with long-lasting high-stability materials and placed on one or more parallel planes 
)0 to the ferromagnetic insert 8 to be tested. Each magnet 4 is placed parallel to the 
sliding direction of the insert 8 with respect to the device object of this patent. When 
the device slides on the insert 8, it is possible to say that each magnet 4 is placed 
parallel to the sliding direction of the device on the ferromagnetic insert 8 to be 
tested. 

J 5 Each coil 5 is autonomously connected to the multiple signal power point. The 
device object of this patent can have a transversal fitted shape permitting to test 
inserts 8 having different shaped planes. The device on subject, in a second 
preferred embodiment shown in figure 2, shows for example a transversal shape 
with a central plane and two inclined sides. The permanent magnets 4 are placed 
20 on three planes, each of them parallel to one plane of the metal ferromagnetic 
insert 8 to be examined. Coils 5 can be equipped with simple gears permitting their 
rotation. 

In the device on subject, in a third preferred embodiment shown from figure 3 to 
figure 10, each coil 5 is inserted in its stand 9. This stand has a pin 10 and a 

25 screwed roller 1 1 . Each screwed roller 1 1 is crossed by a screwed bar 1 2. This bar 
has on both ends a knob 13 and a bushing 14 sliding along the device side. The 
screwed bar 12 crosses transversally the entire device. Pins 10 are stuck in 
particular holes made in the housing base 6 on which the coils 5 are placed. 
Pushing with a knob 13 the screwed bar towards the device internal part forces all 

30 screwed rollers 11 to move in one direction letting rotate the different housings 9, 
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which have pins 10 as their fulcrum. In this way it is possible to direct the coils 5 
parallely to one of the angles along which are placed the metal layers of the 
ferromagnetic insert 8 . When pulling the knob 13 towards the device external part, 
the coils 5 are forced to align parallely to another angle of the metal layer of the 
5 insert 8. 

Therefore the ferromagnetic insert 8 can be tested in following moments along all 
directions in which the metal layers composing the insert itself are directed. 
In the device on subject, in a fourth preferred embodiment shown in figure 1 1 each 
coil 5 has its own toothed rotating stand 15. This stand has a pin stuck in a hole 
10 made in the housing base 6 on which are placed the coils 5. A rack 16 or worm 
screw crosses the device transversally. 

By moving a knob 17, placed at the rack end or at the worm screw end, the toothed 
turning stands 15 rotate and fit into the rack 16 or into the worm screw itself, in this 
case too it is possible to test the insert 8 along multiple directions. 
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CLAIMS 

1 - Magnetic-inductive device for the control of ferromagnetic reticles, composed of 
a U-shaped box (1) in transversal section, which is the base and sides of the device 
itself, several magnets (4) made with long-lasting high-stability materials, several 
5 measuring coils (5), at least one multiple signal power point placed externally to the 
box (1) and one stirrup for its fixing to the device; said device is characterized by 
the fact of moreover comprising: 

- at least two guiding plates (2) for the magnets (4); each guiding plate (2) develops 
orthogonally to the device along each box (1) end and is fixed to the opposite two 

10 sides of the box (1) itself; 

- two L-shaped rolled sections (3), each developping orthogonally to the device 
along each box (1) end and both fixed to one of the above mentioned guiding plates 
(2); said rolled sections (3) constitute the magnets pole pieces (4); 

- several magnets (4), the ends of which are held in the right position by holes 
1 5 made in the guiding plates (2); the inductor is composed of the polar pieces and the 

permanent magnets (4), which are placed on one or more parallel planes of the 
ferromagnetic insert to be tested; each magnet (4) is placed parallel to the 
ferromagnetic insert (8) sliding direction with respect to the device itself; vice versa, 
when the device is to slide on the insert (8), it is possible to confirm that each 
20 magnet (4) is placed parallel to the device sliding direction on the insert (8); 

- several coils (5) placed in a housing (6) which is U-shaped in its transversal 
section; said coils (5) are placed between the magnets (4) and the ferromagnetic 
insert (8) at the centre of the device; each coil (5) is autonomously connected to the 
above mentioned multiple signal power point; the signals recorded by the 

25 measuring coils (5) are transmitted to a software, producing a diagram that 
underlines the position and the extent of any damage found in the ferromagnetic 
insert (8); 

- a covering plate (7) fixed to box (1) so that it occupies the device side facing the 
ferromagnetic insert (8) to be examined; 

30 - simple gears which enable the coils (5) to rotate parallel, in following times, along 
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all directions in which the insert (8) metal layers are directed. 

2 - Magnetic-inductive device, according to claim 1, characterized by the fact of 
having a transversal shape suitable to test ferromagnetic inserts (8) shaped along 
different planes; said permanent magnets (4) are placed on different planes, each 
one being parallel to a plane of the insert (8) to be examined. 

3 - Magnetic-inductive device, according to claim 1, characterized by the fact that 
said gears, enabling the coils (5) to turn, consist of stands (9), each one housing a 
coil (5); each stand (9) has a pin (10) and a screwed roller (11); each screwed roller 
(11) is crossed by a screwed bar (12) having on at least one of its ends a knob (13) 
and a bushing (14), which slides along the device side; said screwed bar (12) 
crosses the device transversally; the above referenced pins (10) are stuck in 
particular holes made in the housing (6) where the coils (5) are placed; by pushing 
with this knob (13) the connected screwed bar (12) in one direction or in the other, 
all screwed rollers (11) are forced to move and they make turn the different stands 
(9), which have the pins (10) as fulcrum. 

4 - Magnetic-inductive device, according to claim 1, characterized by the fact that 
said gears, enabling the coils (5) to turn, are composed of toothed turning stands 
(15), each one housing a coil (5); each stand (15) has got a pin stuck in a hole 
drilled in the housing (6) on which the coils (5) are placed; a rack (16) or a worm 
screw crosses transversally the device; by pushing in one direction or in the other a 
knob (17) connected to a rack (16) or a worm screw, all toothed turning stands (15) 
are forced to rotate on their own pins. 
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